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A monitor for controlling poWer-on and power-off of a host 
computer includes a switch device, a monitoring device and 
a transmission device. The host computer has a processing 
device. The sWitch device is used for changing a status 
thereof in response to an external force applied thereto. The 
monitoring device is electrically connected to the sWitch 
device for monitoring the change of the status of the sWitch 
device, and determines if a poWer management event is 
activated by the change of the status of the sWitch status. The 
transmission device is electrically connected to the moni 
toring device, and transmits a poWer management signal to 
the host computer according to the determination that the 
change of the status of the switching device activates a 
poWer management event, such that the processing device 
performs a startup poWer-on or a power-off operation on the 
host computer. 
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MONITOR AND METHOD FOR CONTROLLING 
POWER-ON AND POWER-OFF OF HOST 

COMPUTER 

FIELD OF THE INVENTION 

[0001] The present invention relates to a monitor, and 
more particularly to a monitor for controlling poWer-on and 
poWer-off of a host computer. The present invention also 
relates to a control method of poWering on and poWering off 
the host computer by such monitor. 

BACKGROUND OF THE INVENTION 

[0002] A poWer management system is Widely used to 
save poWer consumption in a personal computer system. 
Advanced Con?guration and PoWer Management Interface 
(ACPI), Which Was published by Intel, Microsoft and 
Toshiba in Dec. 22, 1996, is a speci?cation de?ning standard 
interfaces for hardWare con?guration and poWer manage 
ment of a poWer-saving system. According to the ACPI 
speci?cation, the function of poWer management is inte 
grated into the operation system to increase the ef?ciency of 
poWer management and the processing speed of the com 
puter system. 

[0003] According to the ACPI speci?cation, the poWer 
management of the computer system is classi?ed into six 
modes including S0 (a normal mode), S1~S4 (suspended 
modes) and S5 (a poWer off mode) from loW to high. Each 
of these different suspended modes S1~S4 alloWs for dif 
ferent level of poWer saving and usage. A computer system 
in the S1 mode simply shuts doWn the hard drives and the 
monitor, but leaves everything else running normally. S2 
mode offers slightly greater poWer saving than the S1 mode. 
A computer system in the S2 mode not only shuts doWn the 
monitor and hard drives, but also interrupts poWer to be 
supplied to the CPU and its cache. Acomputer system in the 
S3 mode shuts doWn almost everything except for the RAM 
and the poWer management controller. The S3 mode is also 
referred as a “suspend to RAM” mode to listen for a 
Wake-up action. When the computer system comes into the 
S3 mode, the ACPI alloWs the RAM to store the last 
operation of the computer system. When the computer 
system is turned back on from the S3 mode, the computer 
system is quickly restored to the last operation based on the 
data stored in the RAM Without normal booting. S4 mode is 
knoWn as a hibernation mode in Which the entire computer 
system is stopped and all of the system modes and contexts 
are stored to disk selected by the BIOS. The S4 mode is also 
referred as a “suspend to disk” mode. 

[0004] On the other hand, the computer system principally 
comprises a host computer, a monitor and other peripheral 
devices. The monitor may be a cathode array tube (CRT) 
monitor or a liquid crystal display (LCD). Recently, the LCD 
monitors are becoming popular. The host computer trans 
mits video signals to the monitor via signal lines. The 
peripheral devices are also electrically connected to the host 
computer. Generally, the host computer and the monitor are 
distant from each other. For example, the monitor is placed 
on a table, Whereas the host computer is placed under the 
table. As such, When the host computer is to be started, the 
user needs to bend doWn to press the poWer button, Which 
is not user-friendly. The common human-machine interfaces 
for the computer system include the monitor, the mouse, the 
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keyboard, and the front panel of the host computer (Which 
is used to turn on/off the host computer, draW out/insert disks 
or sWap IEEE 1394 interface and USB devices, etc). HoW 
ever, among these the human-machine interfaces, the moni 
tor, the mouse and the keyboard are frequently manipulated 
by a computer user When a computer system is used. 

[0005] US. Patent Application Publication 2003/0107566, 
Which is published in Jun. 12, 2003, describes the use of an 
external USB device such as a keyboard or a mouse to 

control the turning on/off state of the host computer. This 
technology provides a monitor having a USB hub in con 
nection With external USB devices. In addition, a digital 
video interactive (DVI) cable is employed to connect the 
monitor With the poWer output port, the graphic card and the 
USB port of the host computer so as to transmit video 
signals from the host computer to the monitor for display. In 
the S3 mode of the poWer management system of the host 
computer, by operating the input/output device, for example, 
a USB keyboard or a mouse connected to the USB hub of the 
monitor, a USB controller inside the monitor Will transmit a 
Wake-up signal to the host computer via the USB cable to 
Wake up the host computer from the poWer saving mode to 
the normal mode. 

[0006] According to the above technology, the host com 
puter can be Woken up by employing a keyboard or a mouse. 
HoWever, the external device should be connected to a 
monitor having a USB hub. Since the ordinary LCD monitor 
has no USB hub to connect the external USB device, this 
LCD monitor should be speci?cally designed. For example, 
an internal USB hub is provided in the LCD monitor as a 
connection medium of the external device. The fabrication 
cost of this LCD monitor having an internal USB hub is 
relatively high. After a triggering signal is asserted from the 
external device, the USB controller in the monitor Will 
transmit a Wake-up signal to the host computer to Wake up 
the host computer from the suspended mode When the USB 
controller detects an input signal from the input/output 
device via the USB hub. HoWever, such means of Waking up 
the host computer by signal transmissions from the USB 
device to the LCD monitor and then from the LCD monitor 
to the host computer is inef?cient. Furthermore, tWo poWer 
supply apparatuses are required by the LCD monitor to 
generate driving poWer for the USB controller and the USB 
hub, Which is not cost effective. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide a 
monitor and a method for controlling poWer-on and poWer 
off of a host computer so as to reduce fabricating cost and 
increase ef?ciency of signal transmission. 

[0008] In accordance With a ?rst aspect of the present 
invention, there is provided a monitor for controlling poWer 
on and poWer-off of a host computer. The host computer has 
a processing device. The monitor comprises a sWitch device, 
a monitoring device and a transmission device. The sWitch 
device is used for changing a status thereof in response to an 
external force applied thereto. The monitoring device is 
electrically connected to the sWitch device for monitoring a 
change of the status of the sWitch device, and determines if 
a poWer management event is activated by the change of the 
status of the sWitch device. The transmission device is 
electrically connected to the monitoring device, and trans 
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mits a power management signal to the host computer 
according to the determination that the change of the status 
of the sWitch status activates a poWer management event, 
such that the processing device performs a poWer-on or a 
poWer-off operation on the host computer. 

[0009] In accordance With a second aspect of the present 
invention, there is provided a computer system. The com 
puter system comprises a host computer and a monitor. The 
host computer has a processing device. The monitor com 
prises a sWitch device, a monitoring device and a transmis 
sion device. The sWitch device is used for changing a status 
thereof in response to an external force applied thereto. The 
monitoring device is electrically connected to the sWitch 
device for monitoring a change of the status of the sWitch 
device, and determines if a poWer management event is 
activated by the change of the status of the sWitch device. 
The transmission device is electrically connected to the 
monitoring device, and transmits a poWer management 
signal to the host computer according to the determination 
that the change of the status of the sWitch device activates a 
poWer management event, such that the processing device 
performs a poWer-on or a poWer-off operation on the host 
computer. 

[0010] In accordance With a third aspect of the present 
invention, there is provided a method for controlling poWer 
on and poWer-off of a host computer. Firstly, a monitor 
having a sWitch device is provided. Then, a status of the 
sWitch device is changed in response to an external force 
applied thereto. Then, if the status of the sWitch device is 
changed by means of successively pressing the sWitch 
device tWice, a poWer management event is activated and 
detected accordingly. AfterWard, a poWer management sig 
nal is transmitted to the host computer according to the 
determination that the change of the status of the sWitch 
device activates a poWer management event, so as to per 
form a poWer-on or a poWer-off operation on the host 
computer. 

[0011] The above objects and advantages of the present 
invention Will become more readily apparent to those ordi 
narily skilled in the art after revieWing the folloWing detailed 
description and accompanying draWings, in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a perspective vieW of a computer system 
according to an embodiment of the present invention; 

[0013] FIG. 2 is a block diagram illustrating the connec 
tion of the LCD monitor and the host computer; 

[0014] FIG. 3 is a ?oWchart illustrating a method for 
controlling the poWer-off of the host computer by proceed 
ing to the sleeping procedure; and 

[0015] FIG. 4 is a ?oWchart illustrating a method for 
controlling the poWer-on of the host computer by proceeding 
to the Wake-up procedure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0016] Referring to FIG. 1, a computer system according 
to an embodiment of the present invention is shoWn. The 
computer system 1 comprises a host computer 10 and a LCD 
monitor 20. The host computer 10 comprises a plurality of 
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hardWare components such as a graphic card 11. The LCD 
monitor 20 comprises a sWitch device 27 such as a multi 
stage electronic/mechanic sWitch. A digital video interactive 
(DVI) cable 50 and a USB cable are employed to connect the 
LCD monitor 20 and the host computer 10, respectively. The 
DVI cable 50 comprises a video connector 28 connected to 
the graphic card 11 of the host computer 1, and the USB 
cable comprises a USB connector 26 connected to a USB 
port 12 of the host computer 1. 

[0017] Referring to FIG. 2, a block diagram illustrating 
the connection of the LCD monitor and the host computer is 
shoWn. The LCD monitor 20 comprises a sWitch device 27, 
a monitoring device 22, a transmission device 23, a control 
chip module 24 and a LCD panel 25. The host computer 10 
comprises a graphic card 11, a USB port 12, a USB 
controller 13, a basic input/output system (BIOS) 14, a 
central processing unit (CPU) 15 and an operating system 
directed poWer management (OSPM) 16. 

[0018] If the sWitch device 27 is successively pressed 
tWice, a poWer management event is generated in response 
to the change of the status of the sWitch device 27. Accord 
ing to the change of the status of the sWitch device 27, the 
monitoring device 22 determines if a poWer management 
event is activated. If the poWer management event is asso 
ciated With the poWer management of the host computer 10, 
the transmission device 23 Will transmit a poWer manage 
ment signal to the host computer 10. 

[0019] The transmission device 23 comprises a USB client 
driver 231 and a USB controller 232. When the poWer 
management event is activated, the USB client driver 231 
Will be doWnloaded into the USB controller 232 to drive the 
USB controller 232. As such, the USB controller 232 and 
host computer 10 can communicate signals With each other. 
Furthermore, the LCD monitor 20 can not only receive but 
also transmit signals. Via the USB connector 26 as shoWn in 
FIG. 1, the poWer management signal is transmitted from 
the LCD monitor 20 to the USB port 12 of the host computer 
10 accordingly. 

[0020] The control chip module 24 comprises a transition 
minimiZed differential signaling (TMDS) part 241, a micro 
controller 242 and a scaler 243. In the LCD monitor 20, a 
compressed digital video signal is transmitted from the host 
computer 10 to the TMDS part 241 via the DVI cable 50. 
Then, the TMDS part 241 decompresses the transmitted 
digital video signal, and transmits horiZontal/vertical syn 
chronous signals HVS to the micro-controller 242 and the 
scaler 243, and transmits RGB signals to the scaler 243. 
Thereafter, the micro controller 242 determines the resolu 
tion of the LCD panel 24 on the basis of the horiZontal/ 
vertical synchronous signal HVS, and transmits a control 
signal to the scaler 243, thereby adjusting the RGB signals 
according to the determined resolution. The adjusted RGB 
signals are then transmitted to the LCD panel 25 for display. 

[0021] The method for controlling poWer of the host 
computer by using the LCD monitor of the present invention 
Will be described in more detail as folloWs. 

[0022] After the poWer management signal is received 
from the USB port 12, the USB controller 13 of the host 
computer 10 transmits this poWer management signal to the 
BIOS 14. In response to the poWer management signal, the 
BIOS 14 performs a poWer-on or a poWer-off operation 
associated With the host computer 10. 
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[0023] The ACPI speci?cation de?nes six power modes 
from loW to high, i.e. S0 (a Working mode), S1~S4 (sus 
pended modes), and S5 (a poWer off mode). Each of these 
different suspended modes S1~S4 allows for different level 
of poWer saving and usage. In this embodiment, the poWer 
modes used therein are similar to those described in the 
background of the invention, and are not to be redundantly 
described herein. In addition, the poWer management signal 
can be a Wake-up signal or a sleeping signal. 

[0024] Please refer to FIG. 2, again. When the host 
computer 10 is in any one of the modes S1~S5 and the LCD 
monitor 20 is in a standby mode, if the sWitch device 27 of 
the LCD monitor 20 is successively pressed tWice, a Wake 
up signal Will be transmitted to the host computer 10 via the 
USB connection betWeen the LCD monitor 20 and the host 
computer 10. After the Wake-up signal is received by the 
USB controller 13, the BIOS 14 Will enable the CPU 15 to 
execute a poWer-on operation for the host computer 10. That 
is, the host computer 10 returns to a Working mode. During 
the startup operation, the LCD monitor 20 also returns from 
the poWer saving modes to the Working mode in response to 
the Wake-up signal transmitted from the host computer 10. 

[0025] When the host computer 10 and the LCD monitor 
20 are both operated in the Working mode, if the sWitch 
device 27 of the LCD monitor 20 is pressed once, the LCD 
monitor 20 Will be turned off. If the sWitch device 27 of the 
LCD monitor 20 is successively pressed tWice, a sleeping 
signal Will be transmitted to the host computer 10 via the 
USB connection betWeen the LCD monitor 20 and the host 
computer 10. After the sleeping signal is received by the 
USB controller 13, the BIOS 14 Will determine Which one 
of the poWer saving modes S1~S5 is to be entered and alloW 
a corresponding component to execute the sleeping proce 
dures. The sleeping procedures can be performed as folloWs. 
For example, When any one of the S1~S3 poWer modes is to 
be entered, the sleeping procedure is performed by the BIOS 
14. When the S4 poWer mode is to be entered, the sleeping 
procedure is performed by the BIOS 14 or the OSPM 16 as 
required. HoWever, When the S5 poWer mode is to be 
entered, the sleeping procedure is performed by the BIOS 
14. After the host computer 10 enters the suspend mode, the 
LCD monitor 20 Will enter the poWer saving mode. 

[0026] Referring to FIG. 3, a ?oWchart illustrating a 
method for controlling poWer-off of the host computer by 
proceeding to the sleeping procedure is shoWn. Firstly, the 
change of the status of the sWitch device 27 is monitored by 
the monitoring device 22 (step A1). Then, the sWitch device 
27 is successively pressed tWice to change the status of the 
sWitch device 27. According to the change of the status of 
the sWitch device 27, the monitoring device 22 determines 
if a sleeping signal is activated. If a sleeping signal is 
activated, it Will be transmitted to the host computer 10 (step 

According to the contents carried by the sleeping 
signal, the host computer 10 is operating in one of the 
suspended modes S1~S5 (step According to the deter 
mined suspended mode, the host computer 10 executes the 
corresponding sleeping procedure (step A4). 

[0027] Referring to FIG. 4, a ?oWchart illustrating a 
method for controlling poWer-on of the host computer by 
proceeding to the Wake-up procedure is shoWn. Firstly, the 
sWitching status of the sWitch device 27 is monitored by the 
monitoring device 22 (step B1). Then, the sWitch device 27 
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is successively pressed tWice to change the sWitching status. 
According to the change of the status of the sWitch status, the 
monitoring device 22 determines if a Wake-up signal is 
activated. If a Wake-up signal is activated, it Will be trans 
mitted to the host computer 10 (step B2). In response to the 
Wake-up signal, it is determined Which one of the poWer 
saving modes S1~S5 is the host computer 10 (B3). Accord 
ing to the poWer saving mode, the related components are 
subsequently driven and enabled (step B4). Then, the Wake 
up procedure is performed such that the host computer 10 is 
operated in the normal mode (step B5). 

[0028] From the above description, the monitor and the 
method of controlling poWer-on and poWer-off of a host 
computer by such monitor according to the present invention 
are capable of effectively controlling the poWer of the host 
computer. In addition, for enhancing user’s convenience, the 
poWer management modes are controlled by activating the 
sWitch device. Since the LCD monitor does not require the 
USB hub according to the present invention, the fabrication 
cost is effectively reduced. Moreover, the poWer manage 
ment signals can be directly transmitted to the host computer 
via USB connection so as to provide an efficient signal 
transmission. 

[0029] While the invention has been described in terms of 
What is presently considered to be the most practical and 
preferred embodiments, it is to be understood that the 
invention needs not be limited to the disclosed embodiment. 
On the contrary, it is intended to cover various modi?cations 
and similar arrangements included Within the spirit and 
scope of the appended claims Which are to be accorded With 
the broadest interpretation so as to encompass all such 
modi?cations and similar structures. 

What is claimed is: 
1. A monitor for controlling poWer of a host computer 

having a processing device, said monitor comprising: 

a sWitch device for changing a status thereof in response 
to an external force applied thereto; 

a monitoring device electrically connected to said sWitch 
device for monitoring a change of said status of said 
sWitch device, and determining if a poWer management 
event is activated by the change of said status of said 
sWitch device; and 

a transmission device electrically connected to said moni 
toring device, and transmitting a poWer management 
signal to said host computer according to a determina 
tion that said change of said status of said sWitch device 
activates a poWer management event, such that said 
processing device performs a poWer-on or a poWer-off 
operation on said host computer. 

2. The monitor according to claim 1 Wherein said sWitch 
device is a multistage electronic/mechanic sWitch. 

3. The monitor according to claim 1 Wherein said status of 
said sWitch device is changed by successively pressing said 
sWitch device tWice With said external force so as to activate 
said poWer management event. 

4. The monitor according to claim 1 Wherein said trans 
mission device comprises: 

a ?rst USB controller for receiving said poWer manage 
ment signal; and 
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a USB client driver for being downloaded into said ?rst 
USB controller When said poWer management signal is 
received by said ?rst USB controller, and driving said 
?rst USB controller to transmit said poWer manage 
ment signal to said host computer. 

5. The monitor according to claim 1 Wherein said monitor 
is electrically connected to a graphic card and a USB port of 
said host computer via a digital video interactive (DVI) 
cable and a USB cable, respectively. 

6. The monitor according to claim 5 Wherein said host 
computer comprises a second USB controller electrically 
connected to said USB port to transmit said poWer manage 
ment signal to said processing device. 

7. The monitor according to claim 6 Wherein said pro 
cessing device is a basic input/output system (BIOS) being 
electrically connected to said second USB controller. 

8. The monitor according to claim 1 Wherein said host 
computer comprises a poWer management system comply 
ing With an Advanced Con?guration and PoWer Manage 
ment Interface (ACPI) speci?cation. 

9. The monitor according to claim 1 Wherein said monitor 
is a LCD monitor. 

10. The monitor according to claim 9 further comprising: 

a control chip module electrically connected to said host 
computer for receiving a video signal from said host 
computer and processing said video signal; and 

a LCD panel electrically connected to said control chip 
module and receiving a processed video signal from 
said control chip module for display. 

11. A computer system comprising: 

a host computer having a processing device; and 

a monitor electrically connected to said host computer and 
comprising: 
a sWitch device for changing a status thereof in 

response to an external force applied thereto; 

a monitoring device electrically connected to said 
sWitch device for monitoring a change of said status 
of said sWitch device, and determining if a poWer 
management event is activated by said change of 
said status of said sWitch device; and 

a transmission device electrically connected to said 
monitoring device, and transmitting a poWer man 
agement signal to said host computer according to a 
determination that said change of said status of said 
sWitch device activates a poWer management event, 
such that said processing device performs a poWer 
on and a poWer-off operation on said host computer. 

May 26, 2005 

12. A method for controlling poWer of a host computer, 
said method comprising steps of: 

providing a monitor having a sWitch device; 

changing a status of said sWitch device in response to an 
eXternal force applied thereto; 

monitoring a change of said status of said sWitch device, 
and determining if a poWer management event is acti 
vated by said change of said status of said sWitch 
device; and 

transmitting a poWer management signal to said host 
computer according to a determination that said change 
of said status of said sWitch device activates a poWer 
management event, so as to perform a poWer-on or a 
poWer-off operation on said host computer. 

13. The method according to claim 12 Wherein said sWitch 
device is a multistage electronic/mechanic sWitch. 

14. The method according to claim 12 Wherein said status 
of said sWitch device is changed by successively pressing 
said sWitch device tWice With said eXternal force so as to 
activate the poWer management event. 

15. The method according to claim 12 further comprising 
steps of: 

receiving said poWer management signal from a ?rst USB 
controller inside said monitor; and 

doWnloading a USB client driver into said ?rst USB 
controller to transmit said poWer management signal to 
said host computer. 

16. The method according to claim 12 Wherein said 
monitor is electrically connected to a graphic card and a 
USB port of said host computer via a digital video interac 
tive (DVI) cable and a USB cable, respectively. 

17. The method according to claim 16 Wherein said host 
computer comprises a second USB controller electrically 
connected to said USB port to transmit said poWer manage 
ment signal to said processing device. 

18. The method according to claim 17 Wherein said 
processing device is a basic input/output system (BIOS) 
electrically connected to said second USB controller. 

19. The method according to claim 12 Wherein said host 
computer comprises a poWer management system comply 
ing With an Advanced Con?guration and PoWer Manage 
ment Interface (ACPI) speci?cation. 

20. The method according to claim 12 Wherein said 
monitor is a LCD monitor. 


